Abstract-In this paper, the adopted methodology based on intersection with fuzzy classification. Consider two human body joint i.e. shoulder and feet. Feet body joint is separated in to two component toe and heel of the left and right leg. Two triangles are formed on joining the shoulder and feet (toe and heel). The intersecting points are computed on CASIA database. Fuzzy classification yield enhanced recognition rate.
I. INTRODUCTION
Biometrics is derived from Greek word "Bio" means life and "metrics" means measure [1] .The term gait was first demonstrate by Johansson in 1970 [2] . Some methods such as finger prints and face recognition, already proved to be very efficient in human recognition systems [3] . Face, fingerprint recognition, iris recognition can't work well from a large distances as well as on degraded images in present scenario security is one of the challenging issues in all field [1] , [3] . Human gait is one of the promising biometric traits for identification. The gait is defined as "Gait is a particular way or manner of moving on foot". Human gait has a unique personal characteristic and cyclic in nature [3] . The main advantage of gait is that no human interference is required. It can work well even though the camera situated at large distance. In this paper gait recognition method is based at an intersecting points and compare fuzzy and nearest neighbor classifier to achieve better recognition rate. This paper is an enhanced version of gait recognition with shoulder body joint [4] .This paper is organized as follows. Section II described the existing method with their utility. Human gait and fuzzy concept described in section III. Section IV provides our proposed method. Experimental results & analysis are presented in section V, followed by Conclusions & future scope in Section VI.
II. RELATED WORK
Many authors can worked on silhouettes images and Gait Energy images [5] , [6] , [7] . Haiping Lu et al. [8] , [9] defined the body part 22 human parameter. The parameter defined the part length, width position and joint angles. C. Senanyake et al. [10] used thigh, shank, foot, hip, ankle and knee body joint for normal gait sequences achieved better result on body joint. Faezeh Tafazzoli [11] extracted the gait motion of leg and arm. They computed the rotation variation of hip, knee and arm of silhouettes images and found better result with arm as compare to without arm variation. It is found from the related works, body joint plays an important role for identification and achieved better result on it.
III. HUMAN GAIT AND FUZZY LOGIC

A. Human Gait
Human identification through a style of walking Style of walking is called gait. Gait can be defined as "A peculiar way or manner one walks". Walking pattern can be analyzed by a gait cycle. Gait cycle is repeated motion of body part [6] , [9] . The style of walking or gait cycle of every person is unique [5] , [8] . Mostly there are no much more changes in head and shoulder motion as compare to hand and legs. The human gait cycle becomes when the initial position of foot becomes final position shown in Fig. 1 . The single gait cycle is further divided into two phases: Stance Phase: Foot touches the ground, loading response, Mid-stance, Terminal stance, and Pre-swing [5] , [12] . Swing Phase: Foot does not contact with the ground. Initial swing, Middle swing, and Terminal swing [5] , [12] . 
B. Fuzzy Logic
Fuzzy logic is mathematical approach to distinguish or classify the object based on the extracted feature values. In a classical way, an object takes on a value of either 0 or 1. Fuzzy logic statements values are lies between 0 & 1. If the value is nearer to 0 then cannot recognize the person and value is closer to 1 then person is identified [13] . There are many types of membership function choose one of them dependent on the application. After testing and survey it decided that trapezoidal function is more suitable for our application. One of the most popular membership functions is trapezoidal function. It is defined by four parameters, x→ [12] , [13] .
C. Representation of Membership Function
0, , 1, ,(1)
D. Mamdani Fuzzy Models.
Mamdani's fuzzy inference method is one the most commonly used fuzzy methodology. The output membership functions have to be fuzzy sets. After the aggregation process, there is a fuzzy set for each output variable that needs defuzzification. In most of the cases it is much more efficient [12] , [13] .
IV. PROPOSED METHODOLOGY
In our proposed methodology concentrated on shoulder and feet body joints. Feet body joint component is subdivided into toe and heel of both left and right feet .Total five control or feature point are used and insert a white dot point on that control points shown in Fig. 2 [1] , [4] , [12] . After simulation these white dotted frames of each individual are simulated on MATLAB. Two triangles are formed on using these five featured point. First triangle is formed between shoulder and two heels of both feet (right heel and left heel) and similarly 2 nd triangle is formed between shoulder and two toe of both feet (right toe and left toe).These two triangle are intersect and two intersecting points are computed shown in Fig. 3 1 m1. 1 1
Equalize the equation 2 & 3 but (X 1 =X 2 )
By solving (5) get the value of x coordinate of point. Substitute X 1 value in (2) then y coordinate point is computed. The coordinate of point i is (X 1 , Y 1 ). Similar process is used for finding the others Intersecting Point r of Line DE and AC. The coordinate of point r is (Xr, Yr) .
So we get the Intersecting Points i (X i , Y i ) and r (X r, Yr). After getting the intersecting point, the two mean values of an intersecting point of an individual subject are computed shown in (6) . There are many types of membership function choose one of them dependent on the application. After testing and survey it decided that trapezoidal function is more suitable for our application. One of the most popular membership functions is trapezoidal function. It is defined by four parameters, x→ (a, b, c, d) . A trapezoidal function formally described in (1) [12] , [13] . (a, b, c, d ) . A trapezoidal function formally described in (1) Table I .
The Fig. 4 and Fig. 5 represent the graphical representation of Table I . From Fig. 4 RR for 27 is best for all sides (100%), except at S1 (90%) and for 17 frames it is satisfactory. At this 17 frames RR at S2 sides is less as compared to S1 Sides. RR become 70% at S2 (Ind and S1+S2) but at S1, RR is 90-100%. RR of 23, 20 and 25 frames is below 40% for all sides.
From Fig. 5 At 17 and 27 frames RR is best (100%) for all sides. RR of 25 frames is also best (100%) for S1 sides and good (70% for S2 sides). RR for 20 is satisfactory except at S2 (S1+S2). For 23 frames RR is not good.
As per Fig. 6 is a graphical comparison of R1 and R5 average fuzzy shoulder corresponds to table 1. It is found that R5 produce better result to R1. Fig. 7 and Fig. 8 is a comparision of fuzzy & without  fuzzy (nearest neighbour classification) [12] . As per Fig. 7 Fuzzy produces better RR (82.5% and 97.5%) for 17 and 27 frames. At 25 frames RR is average (20%) and for 23 and 20 frames RR is very poor (<=25%). We achieve best RR (100%) for without fuzzy at 27 frames and good RR (67.5%) at 17 frames. Performances of fuzzy and without fuzzy are almost same at 27 frames. But at 17 frame fuzzy is better than without fuzzy.
As per Fig. 8 at 17, 25 and 27 frames fuzzy and without fuzzy both produces almost similar and best RR (approximately 100%) but at 23 ad 20 frames RR of without fuzzy is good (55-80%) and average RR for fuzzy (30-50%). RR of fuzzy is better.
As per the Fig.7 & 8 and table II, it is concluded that fuzzy produce better RR at 27 & 17 frame while without fuzzy produce better on 27 frame only. Fuzzy classification is better to nearest neighbor classifier for R1 but for R5 without fuzzy is better.
VI. CONCLUSION
It is concluded that the featured point form unique intersection point for individuals. For R1 fuzzy has enhanced RR than without fuzzy. Without fuzzy is better than fuzzy for R5 at all frames.
VII. FUTURE WORK
In present work shoulder body joint is consider with fuzzy classification. Use other classification method like SVM, Neuro Fuzzy etc than compare and find that which one is better.
VIII. CONCLUSION
A conclusion section is not required. Although a conclusion may review the main points of the paper, do not replicate the abstract as the conclusion. A conclusion might elaborate on the importance of the work or suggest applications and extensions. Dr. Gupta is member IEEE (to be renewed), Life Member IE (I), Fellow m e m b e r I E T E , L i f e M e mb e r C S I a n d L i f e M e mb e r I S T E .
